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ABSTRACT 



An automatic gain controlling circuit and a high-definition 
television signal receiving apparatus includes an input ter- 
minal for receiving a signal including first and second signal 
components creating interference, a first automatic gain 
controlling amplifier for amplifying the received signal and 
providing an amplified output signal, a filter for selectively 
passing a signal portion in a predetermined band of the 
amplified output signal from the first automatic gain con- 
trolling amplifier, and a second automatic gain controlling 
amplifier for amplifying the signal portion passed by said 
filter and providing amplified output signal portion. There is 
also provided a switching signal generator responsive to one 
of the amplified output signal and the amplifier output signal 
portion for generating a switching signal, a switching circuit 
at least being responsive to the switching signal for at least 
controlling supply of a gain control signal to the first and 
second automatic gain controlling amplifiers in accordance 
therewith, and an automatic gain control signal detector for 
detecting the amplified output signal for supplying an output 
indicative thereof to the switching circuit. 

20 Claims, 4 Drawing Sheets 
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HIGH-DEFINITION TELEVISION SIGNAL tuning signal supplied from the tuning signal input terminal 

RECEIVING APPARATUS AND GAIN 230. The PLL circuit 130 compares a signal obtained by 

CONTROL CIRCUIT THEREOF dividing an oscillation frequency having a stable frequency 

from the reference oscillator 140 with a signal obtained by 

BACKGROUND OF THE INVENTION 5 dividing an oscillation frequency from the first local oscil- 

The present invention relates to a high-definition televi- lat0 . r 120 to °° ntro1 the oscillation frequency of the first local 

sion signal receiving apparatus and an automatic gain con- oscillator so that an error becomes zero. Appropriately 

trolling apparatus thereof for use in a circuit that extracts for var > an g these dlvldm S ratl0S b y lhe controller 220 allows the 

processing only a desired signal from a sum signal of two or firet local oscillator 120 to oscillate at a frequency corre- 

more signals having different frequency-division- 10 s P°nding to the desired channel. 

multiplexed levels. More particularly, the present invention The first mixer 40 mixes a signal from the first automatic 

relates to a high-definition television signal receiving appa- gain control amplifier 30 and a locally oscillated signal from 

ratus having a capability of suppressing interference the first local oscillator 120 to output the first IF 

between channels caused when broadcasts having different (intermediate frequency) signal 41. The first IF filter 50 

signal levels such as a high-definition television signal and 15 selectively passes only the desired channel of the first IF 

a standard television signal are transmitted simultaneously. signal 41. The first IF amplifier 60 amplifies the passed 

Recently, multi-channel broadcasting has increased along si S nal and su PP Ues <** amplified signal to the second mixer 

with an increase of television broadcasting and CATV m ^ second mixer mixes the si S nal from the ^ IF 

broadcasting. For the purpose of supporting multi-channel nfx ampler 60 and the locally osdUated signal from the second 

broadcasting, receiving apparatuses having a double con- 20 local osclllator to output the second IF signal 71 The 

version tuner have been used for reducing a deviation in ""^ IF amplifier 80 amplifies this mixed signal and 

in-band flatness (tilt), image suppression, and interference supplies the amplified signal to the second IF filter 90. The 

caused by leakage of locally oscillated signals also at the sccond W filtcr 90 selectively passes only the desired 

time of multichannel reception. channel of the 56001x6 IF 71 ^ 560011(1 IF si S nal 71 

™« A , i*i * * • « 25 that passed the second IF filter is amplified by the second 

r I G. 4 shows a conventional television receiver adopting * *• * * «• .., r 1AA t . „ , 

, , , . a - • a -i automatic gam controlling amplifier 100 to be outputted 

« double conversion tuner. As shown m FIG. 4, a signal - ... . , 11A 

, r * i • • * i * * * - lift- from the output terminal 110. 

supplied from a television signal input terminal 10 is pro- r 

cessed by an input filter 20 such as a band pass filter (BPF), A S ain control signal for controlling gains of the first 
a first automatic gain controlling amplifier 30, a first mixer 30 automatic gain control amplifier 30 and the second auto- 
40, a first IF (intermediate frequency) filter 50 such as a band matic g ain controlling amplifier 100 is generated by detect- 
pass filter, a first IF (intermediate frequency) amplifier 60, a m S trough the AGC detector 200 a signal level obtained by 
second mixer 70, a second IF amplifier 80, a second IF filter branching the output signal of the second automatic gain 
90 such as a surface acoustic wave (SAW), and a second controlling amplifier 100. The AGC signal switching or 
automatic gain controlling amplifier 100 in this order to be 3S selector circuit 190 applies the generated gain controlling 
outputted from an output terminal 110. The first mixer 40 is si S nal to either the ^ automatic gain controlling amplifier 
connected with a first local oscillator 120. The first local 30 or the second automatic gain controlling amplifier 100. 
oscillator 120 is connected with a reference oscillator 140 Namely, the output signal of the second automatic gain 
via a PLL (Phase Locked Loop) circuit 130. The second controlling amplifier is detected by the AGC detector 200 to 
mixer 70 is connected with a second local oscillator 150. The ^ provide the gain control signal. The AGC signal switching 
output signal of the second automatic gain controlling circuit 190, if the output signal became larger than the 
amplifier 100 is branched to be supplied to an AGC detector previous signal, first applies this signal to the second auto- 
200. The AGC detector 200 is connected with an AGC signal matic gain controlling amplifier 100. Also after the gain 
switching circuit 190. The AGC signal switching circuit 190 attenuation of the second automatic gain controlling ampli- 
is also connected with a reference voltage circuit 210. An 45 fier 100 reached the maximum level, the AGC signal switch- 
output of the AGC signal switching circuit 190 is supplied ing circuit 190 applies the gain control signal to the first 
to the first automatic gain controlling amplifier 30 and the automatic gain control amplifier 30. Whether the gain 
second automatic gain controlling amplifier 100. An input attenuation of the second automatic gain controlling ampli- 
signal from a tuning signal input terminal 230 is supplied to fier 100 has reached the maximum level or not is detected by 
a controller 220. An output of the controller 220 is supplied 50 comparing the output of the AGC detector 200 with the 
to the PLL circuit 130 and the input filter 20. output of the reference voltage 210. 

In operation, an RF (Radio Frequency) signal When the level of the output signal of the second auto- 

AM-modulated with the standard television signal is sup- matic gain controlling amplifier 100 goes down, the AGC 

plied to the input terminal 10 and a band of the supplied signal switching circuit 190 applies the gain control signal to 

signal is divided by the input filter 20. Only the channel 55 the first automatic gain control amplifier 30 to increase the 

containing a desired channel is selectively supplied to the gain of the first automatic gain control amplifier 30. If the 

first automatic gain control amplifier 30. Meanwhile, a signal level is small after the gain of the first automatic gain 

tuning signal is supplied to the tuning signal input terminal control amplifier 30 has reached the maximum level, the 

230. The input filter 20 is controlled by the controller 220 AGC signal switching circuit 190 applies the gain control 

such that an appropriate pass band is selected according to 50 signal to the second automatic gain controlling amplifier 100 

a channel to be tuned in. The first automatic gain control to increase the gain of the second automatic gain controlling 

amplifier 30 amplifies or attenuates the signal band-limited amplifier 100. Whether the gain of the first automatic gain 

by the input filter 20 to an appropriate receive level and control amplifier 30 has reached the maximum level or not 

supplies an output of a resultant signal to the first mixer 40. is detected by comparing the output of the AGC detector 200 

The first local oscillator 120 is controlled by the controller 65 with the output of the reference voltage 210. 

220 and the PLL circuit 130 so that oscillation is performed Thus, if it is necessary to decrease the gain of the first 

at a frequency corresponding to the desired channel by the automatic gain control amplifier 30 or the gain of the second 
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automatic gain control 100 in order to keep constant the SUMMARY OF THE INVENTION 

signal level outputted from the output terminal U0 the gain ft ^ m Qbject of me m mvention , 0 ^ m 

of the second automatic gain controlling amplifier 100 in the fa d laxivin ^ hayi c,^,, of sup . 

rear stage of the receiving apparatus is initially decreased as r . • t r ji_ ■ i j* 

far as possible. If this is not sufficient, the gain of the first 5 V™?** interference caused by a receiving signal exceeding 

automatic gain control amplifier 30 in the front stage is me d Y™™ c raQ g e of an amplifier. 

decreased to keep the gain of the first automatic gain control 11 K another object of the present invention to provide an 

amplifier 30 in the front stage as large as possible. improved automatic gain controlling circuit suited for 

Consequently, the degradation of the noise factor of the receiving a frequency-division-multiplexed signal, 

entire receiving apparatus can be suppressed. 10 K is still another object of the present invention to provide 

Generally, in order to maintain a value of the noise figure a receiving apparatus having a capability of suppressing the 

of the system small, it is necessary to keep the gain of a first interference caused by capture of a signal of an adjacent 

automatic gain controlling amplifier in front stage larger channel when a frequency-division-multiplexed signal is 

than a second automatic gain controlling amplifier in the rear received. 

stage. In the case of reducing of the gain of the first 15 In accordance with the present invention, there is pro- 
automatic gain controlling amplifier in the front stage and vided a television signal receiving apparatus and its auto- 
the second automatic gain controlling amplifier in the rear matic gain controlling circuit thereof including an input 
stage, first the gain of the second automatic gain controlling terminal for receiving a signal including first and second 
amplifier is reduced, and when the gain attenuation of the signal components creating interference, a first automatic 
second automatic gain controlling amplifier reaches a 2 o ^ n controlling amplifier for amplifying the received signal 
maximum, the gain of the first automatic gain controlling and providing an amplified output signal, a filter for selec- 
amplifier is reduced. In the case of increasing the gain of the lively passing a signal portion in a predetermined band of the 
first and second automatic gain controlling amplifier, first amplified output signal from the first automatic gain con- 
the gain of the first automatic gain controlling amplifier is trolling amplifier, a second automatic gain controlling 
increased, and the gain of the second automatic gain con- 2 s amplifier £° r amplifying the signal portion passed by the 
trolling amplifier is increased when the gain of the first filter and providing an amplified output signal portion, a 
automatic gain controlling amplifier reaches the maximum switching signal generator responsive to one of the amplified 
value. output signal and the amplified output signal portion for 

The gain control signal to the first automatic gain con- generating a switching signal, a switching circuit at least 
trolling amplifier 30 is set to have a comparatively long time 30 b . ein g responsive to the switching signal for at least control- 
constant and the gain control signal to the second automatic UD S supply of a gain control signal to the first and second 
gain controlling amplifier 100 is set to have a comparatively automatic gain controlling amplifiers in accordance 
short time constant. In the case where the signal level therewith, and an automatic gain control signal detector for 
changes in a short period such as the case of flutter caused detecting he amplified output signal for supplying an output 
by aircraft or the like, the change is followed by the second 35 indicative thereof to said switching circuit, 
automatic gain controlling amplifier 100. In accordance with a feature of the present invention, the 

The above-mentioned conventional receiving apparatus switching signal generator is responsive to the amplified 

properly operates when receiving a television signal for output signal from the first automatic gain controlling ampli- 

which the received power between channels is approxi- fier for generating the switching signal, the switching signal 

mately uniform. However, when broadcasting different 40 being variable over at least a predetermined range of values, 

transmission levels such as broadcasting by a standard In accordance with another feature of the present 

television signal such as NTSC (National Television System invention, the switching signal generator is responsive to the 

Committee) broadcasting and a digitally transmitted high- amplified output signal portion from the automatic gain 

definition television signal which are simultaneously controlling amplifier for generating the switching signal, and 

frequency -division-multiplexed, such as the ATV 45 the switching signal generator includes a demodulator for 

(Advanced TV system in U.S.) and Perfect TV in Japan, it demodulating the amplified signal portion and for generating 

is difficult to remove a signal of an adjacent channel through a signal indicative of noncompliance of the amplified signal 

the filter 20 and the filter 50, so that the signal of the adjacent portion with a demodulation format of the demodulator, and 

channel is captured in the receiving apparatus together with an arrangement for generating the switching signal in accor- 

the desired signal to be received. The desired signal captured 50 dance with the signal of the demodulator, 

together with the signal of the adjacent channel is then These and other objects, features and advantages of the 

selected by the filter 90. This operation results because the present invention will become more apparent from the 

frequencies of the signals when passing the filter 20 and the following description when taken in conjunction with the 

filter 50 are high and, currently, it is difficult to fabricate a accompanying drawings. 

filter having a sufficiently narrow pass band width for 55 BRIEF DESCRIPTION OF THE DRAWINGS 
passing only the desired signal Consequently, the desired 

signal to be received and the signal of the adjacent channel FIG * 1 * a block diagram illustrating a receiving appa- 

are processed together by each of the circuits before passing ? atus m accordance with an embodiment of the present 

the filter 90 which may be SAW filter. Further, a problem invention; 

occurs in that the NTSC signal of the adjacent channel is 60 FIG - 2 ^ a circuit diagram illustrating a detailed construe- 
higher than the digital desired channel in level and therefore ^on of the AGC signal switching circuit and the limiter of 
exceeds the dynamic range of each of the circuits in front of PIG- 1; 

the filter 90, thereby possibly causing interference. FIG. 3 is a block diagram illustrating a receiving appa- 

Additionally, interference caused by the difference of ratus in accordance with another embodiment of the present 

received power between channels, as mentioned above, may 65 invention; and 

also be caused when off-air TV signals are transmitted over FIG. 4 is a block diagram illustrating a conventional 

a specific terrain or during a specific weather change. receiving apparatus. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, wherein like reference 
numerals are utilized to designate like parts throughout the 
several views, FIG. 1 shows a block diagram illustrating a 
high-definition television signal receiving apparatus accord- 
ing to an embodiment of the present invention. As shown in 
FIG. 1, a signal supplied to a television signal input terminal 
10 is processed in an input filter 20 which is a band pass filter 
(BPF), the first automatic gain controlling (AGC) amplifier 
30 which is an RF (radio frequency) AGC, a first mixer 40, 
a first IF (intermediate frequency) filter 50 (BPF), a first IF 
amplifier 60, a second mixer 70, a second IF amplifier 80, a 
second IF filter 90 which is a super acoustic wave (SAW) 
filter, and a second automatic gain controlling amplifier 100 
(IFAGC) to be outputted from an output terminal 110, The 
first mixer 40 is connected with a first local oscillator 120. 
The first local oscillator 120 is connected with a reference 
oscillator 140 via a PLL (Phase Locked Loop) circuit 130. 
The second mixer 70 is connected with a second local 
oscillator 150. 

The output signal of the second automatic gain controlling 
amplifier 100 is branched so as to be supplied to an AGC 
detector 200. The output signal of the second IF amplifier 80 
is branched so as to be supplied to an amplifier 160, a 
detector 170, and a limiter 180 in this order. The output of 
the AGC detector 200 and the output of the limiter 180 are 
supplied to an AGC (Automatic Gain Control) signal switch- 
ing circuit 190. The output of the AGC signal switching 
circuit 190 is supplied to the first automatic gain control 
amplifier 30 and the second automatic gain controlling 
amplifier 100. A channel selecting signal provided at a 
tuning signal input terminal 230 is supplied to a controller 
220 and the output of the controller 220 is supplied to the 
PLL circuit 130 and to the input filter 20. 

A high-definition television signal, which is digital 
information, is data-compressed, and multilevel digitally 
modulated by use of, for example, VSB (Vestigial Side-band 
modulation), QAM (Quadrature Amplitude Modification), 
QPSK (Quadraphase Shift Keying modulation), or OFDM 
(Orthogonal Frequency Division Multiplex). The modulated 
signal has the same band as the band width of a normal 
television signal. This high-definition television signal is 
transmitted on the NTSC signal and the off-air TV signal 
simultaneously through use of frequency division 
multiplexing, wherein the NTSC signal denotes a television 
signal based on NTSC. This signal is supplied from an 
antenna to the television signal input terminal 10 and 
divided by the input filter 20 into a VHF band (the VHF band 
may be further divided into low, middle, and high 
frequencies) and a UHF band. Only the band including the 
desired channel is selectively supplied to the first automatic 
gain controlling amplifier 30 based upon the output of the 
controller 220. The controller 220 controls the input filter 20 
such that the passband of the input filter 20 becomes an 
appropriate passband based on the channel selecting signal 
provided at the tuning signal input terminal 230. By this 
input filter 20, the number of channels to be supplied to the 
first automatic gain control amplifier 30 can be reduced so 
as to reduce the mutual modulation interference and the like 
among the input signals to be caused in subsequent circuits. 
However, due to the characteristic of the filter 20, only the 
necessary channel cannot be outputted, and a signal of an 
adjacent channel is also outputted. 

The first automatic gain controlling amplifier 30 amplifies 
the signal band-limited by the input filter 20 to an appro- 
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priate receive level, and supplies the resultant signal in the 
first mixer 40. The gain attenuation amount of the first 
automatic gain controlling amplifier 30 is set by the AGC 
signal supplied from the AGC signal switching circuit 190. 
5 The gain attenuation amount to be set will be described 
hereinafter 

The first local oscillator 120 is controlled by the controller 
220 and the PLL circuit 130 so that oscillation is performed 
at a frequency corresponding to a desired channel by the 

10 channel selecting signal provided at the tuning signal input 
terminal 230. The PLL circuit 130 compares a signal 
obtained by dividing an oscillation frequency having a stable 
frequency from the reference oscillator 140 with a signal 
obtained by dividing an oscillation frequency from the first 
local oscillator 120 to control the oscillation frequency of 

15 the first local oscillator so that the error becomes zero. 
Appropriately varying these dividing ratios by the controller 
220 allows the first local oscillator 120 to oscillate at a 
frequency corresponding to the desired channel. The first 
mixer 40 mixes the signal from the first automatic gain 

20 control amplifier 30 and the local oscillation signal from the 
first local oscillator 120 so as to output the first IF signal 41. 
The frequency of the first local oscillator 120 is set to a level 
above the upper-limit frequencies of the terrestrial transmis- 
sion band of the NTSC television signal and the CATV 

25 transmission band in order to prevent the reception interfer- 
ence due to the leakage of the local oscillation signal from 
occurring. For example, for the frequency allocations in 
Japan and US, the frequency of the first local oscillator is set 
to 960 MHz band, 1200 MHz band, 1700 MHz band, 2600 

30 MHz band, and 3000 MHz band. 

The first IF filter 50 selectively passes the band including 
the desired channel of the first IF signal and supplies the 
passed signal to the first IF amplifier 60. The first IF filter 50 
is a bandpass filter (a dielectric filter or a SAW filter) that has 

35 an in-band flatness characteristic and low-group delay devia- 
tion characteristic to such a degree as not to deteriorate the 
demodulation of the high-definition television signal. 
However, because the frequency is very high, it is difficult 
to pass only the desired channel and the signal of the 

40 adjacent channel also passes. The first IF amplifier 60 
amplifies this signal and enters the amplified signal into the 
second mixer 70. 

The second mixer 70 mixes the signal from the first IF 
amplifier 60 and the local oscillation signal from the second 

45 local oscillator 150 to output the second IF signal 71. The 
frequency of the second local oscillator 150 is set so that the 
frequency of the second IF signal 71 becomes the same as 
the frequency at the time of receiving the current standard 
television signal. More specifically, in the U.S., 44 MHz is 

50 set as the frequency at the time of receiving the NTSC 
signal. In Japan, the 57 Mhz band is utilized. The second IF 
signal 71 is amplified by the second IF amplifier 80. Because 
the frequency of the second IF signal 71 is low, the second 
IF filter 90 can use a filter that selectively passes only the 

55 desired channel and therefore the signal of the adjacent 
channel is first removed here. The second IF filter 90 
requires an IF passband having a flat characteristic and a 
linear phase filter characteristic which do not deteriorate the 
demodulation characteristic of the high-definition television 

60 signal and, at the same time, passes only the tuned in signal 
channel, so that the second IF filter is constituted by a SAW 
filter or the like. The resultant signal is amplified or attenu- 
ated by the second automatic gain controlling amplifier 100 
to a desired signal level and outputted from the output 

65 terminal 110. The signal outputted from the output terminal 
110 is supplied, for example, to a synchronization detector 
(not shown). 
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If the NTSC signal which is higher in level than the the signal level change in a short period as with the flutter 
high-definition television signal, which is the desired signal, caused by aircraft or the like, the change can be followed by 
is allocated on the channel adjacent to the desired signal or the second automatic gain controlling amplifier 100. The 
the channel next adjacent to the desired signal, this signal method of setting these time constants is well known in the 
cannot be removed by filter 20 and the filter 50 as described 5 automatic gain control of receiving apparatuses and there- 
above. Therefore, this signal is supplied from the signal fore omitted from the description herein, 
input terminal 10 along with the desired signal. Further, if the output of the detector 170 is larger than a 
Consequently, if an NTSC signal having a large level is preteterrnined value and a circuit in front of the second IF 
supplied along with the desired signal, the level of the sum filter 90 nas interference, the AGC signal switching circuit 
signal of the desired signal and the NTSC signal possibly 10 1^0 decreases the gain of the first automatic gain control 
exceeds a dynamic range, in which an interference is caused amplifier 30 before the gain attenuation amount of the 
in the circuit portion up to the second IF filter 90. Especially, second automatic gain controlling amplifier reaches the 
if a SAW filter is used for the second IF filter 90, because the maximum level. At this moment, the timing for decreasing 
loss of the SAW filter is large and the signal level of the the gain of the first automatic gain control amplifier 30 is 
desired signal is set relatively high in the second mixer 70 15 determined according to the output of the detector 170. More 
and the second IF amplifier 80, if the NTSC signal on the specifically, if the interference is large, the gain of the first 
adjacent channel is added, the possibility of departing from automatic gain controlling amplifier 30 is decreased before 
the dynamic range in a front stage of the circuit before the me S 3 ^ attenuation amount of the second automatic gain 
second filter 90 is higher, causing a large interference. That controlling amplifier 100 reaches the maximum level; and if 
is if the channel adjacent the desired signal becomes larger, 20 the interference is small, the gain of the first automatic gain 
and exceeds the dynamic range in the front stage, the wave control amplifier 30 is decreased when the attenuation 
form of the desired signal, and some of the information amount of the second automatic gain controlling amplifier 
included in the desired signal is lost. As the level of the 100 nearly reaches the maximum level or a predetermined 
NTSC signal gets larger, a larger interference is caused. level. Namely, when there is an interference, the gain 

To suppress this interference, the signal supplied to in the ™ attenuation amount of the second automatic gain controlling 
secondIFfilter90isbranchedandampimedbymeamplifier ^ 100 * ^creased according to the output of the 
160 and detected by the detector 170 which detects whether 5600116 auto matic gain controlling amplifier 100 and, the 
an NTSC signal having a large level of the adjacent channel f un attenuation amount of the first automatic gain control- 
has been supplied or not. That is, the detector 170 detects h °S ^P^er 30 is increased in accordance with the level of 
whether interference exists or not. 30 the interference. As the interference gets larger, the gain 

rr* ▲ , . f , , attenuation amount of the first automatic gain control ampli- 

■ f £u ^ reCe - VeS the , 1 branche ?. fi 0U ^ fier 30 is raised infinitely. When the input level is lowered, 

si^alofthes^ndautomaUcgamcontroUmgampunerlOO ^ CN (Carrier . to . Noise) ratio of ^ desired signal 

and detects the resultant signal. IHe output ot the detector becomes insufficient Further, as the interference becomes 

170 issupphed to the AGC signal switching ™W0 via smaU ^ ^ attenuation of the first automatic 

toe lumter 180. At the same tune, the output of the AGC ^ ^^uing amplifier 30 is lowered infinitely; when the 

detector 200 is supplied the AGC signal switching circuit in pm level is raised, the dynamic range of the first automatic 

gain control amplifier 30 is exceeded. To prevent this from 

The AGC signal switching circuit 190 operates generally occurring, the limiter 180 specifies the upper and lower 

in the same manner as the conventional double superhet- ^ limits of the input level of the detector 170. 

erodyne receiving apparatus if the output level of the detec- with tbe aforementioned circuit construction, the signal 

tor 170 indicates that there is no interference. First, the level supplied from me television signal input terminal 10 is 

output signal of the AGC detector 200 is applied as the gain made equivalently ^all, thereby preventing the signal level 

COD{ ™} to the second automatic gain controlling from exceeding the dynamic range in a circuit portion in 

amplifier 100 so that as the output of the AGC detector 200 45 front of mc IF fiher 90 ^ therefore preventing the 

increases, the gam attenuation amount increases. If the interference from occurring. In addition, because the gain 

output of the AGC detector 200 does not drop when the gain attenuation amount of the second automatic gain controlling 

attenuation amount of me second automatic gain controlling amplifier 100 increases or decreases according to the 

amplifier 100 reaches the maximum level, or a predeter- increase or decrease of the gain attenuation amount of the 

mined level, the AGC signal switching circuit 190 applies 5Q first automatic gain control amplifier 30, the output level of 

the output of the AGC detector 200 to the first automatic me ^red signal outputted from the output terminal 100 

gain control amplifier 30 as the gain control signal. can be kept constant regardless of the presence or absence of 

According to the above-mentioned control operation, the interference, 

when the output of the AGC detector 200 lowers, the AGC [f j t i s necessary to lower the gain of the first automatic 

signal switching circuit 190 initially applies the gain control 55 ga i n controlling amplifier 30 or tbe second automatic gain 

signal to the first automatic gain control amplifier 30 such controlling amplifier 100 to keep the signal level to be 

that the gain attenuation amount is reduced, thereby increas- outputted from the output terminal 110 constant for reasons 

ing the gain. When the gain of the first automatic gain other than interference, the gain of the second automatic 

controlling amplifier 30 has reached the maximum level, the ga i n controlling amplifier 100 in the rear stage of the 

gain is then controlled such that tbe gain attenuation amount 60 receiving apparatus is decreased as far as possible as in 

of the second automatic gain controlling amplifier 100 accordance with conventional practice. If this reduction is 

lowers, thereby increasing the gain of the second automatic insufficient, the gain of the first automatic gain controlling 

gain controlling amplifier 100. amplifier 30 in the front stage can be kept as large as possible 

The first automatic gain controlling amplifier 30 is set to because the gain of the first automatic gain controlling 

have a comparatively long time constant and the gain control 65 amplifier 30 in the front stage has been decreased, 

signal to the second automatic gain controlling amplifier 100 Consequently, the degradation of the noise factor of the 

is set to have a comparatively short time constant. Thus, for entire receiving apparatus can be suppressed. 
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The AGC signal switching circuit 190 and the limiter (or voltage supply 610 in the comparator 600. If the output of 

switching control signal generator) 180 which operate as the AGC detector 200 is larger than the voltage of the 

described above are constructed as shown in FIG. 2. The reference voltage supply 610, the AGC circuit supplies the 

limiter or switching control signal generator 180 includes a gain control signal to the second automatic gain controlling 

comparator 510, a PNP transistor 540, a variable resistor 5 amplifier 100 according to the output of the AGC detector 

550, a resistor 560, and a reference voltage source 570 2 00. Namely, if the output of the second automatic gain 

connected in this order. The output of the detector 170 is controlling amplifier 100 is large, the gain controlling signal 

supplied to the non-inverting input terminal of the compara- havifl a j level ^ Ued tQ the seccmd automatic gain 

tor 510 and the inverting input terminal is connected wuh a controlli lifier 100 . Because the second automatic 

reference voltage supply 500 The output erminaN rf the amplifier 100 has a polarity in which the 

comparator 510 is connected to the base of the PNP tran- & . „ ^. r . , . r f. , , c 

• 4 sai\ tu. . c *u D\m * • * cvin ■ gam attenuation amount becomes larger as the level of the 

sistor 540. The emitter of the PNP transistor 540 is con- & . . , • , L i tL j 

- j *.i , -on j j r*i_ • * gain control signal becomes larger, the second automatic 

nected with a power supply 580 and one end of the resistor & . . «. ... 1flA . 8 ' t „ 

520. The other end of tbe resistor 520 is corrected to the ^ n ««««"^B ^P 1 ^' »■«« ° a lar 8 er attenu - 

base of the PNP transistor 540. Between the variable resistor lti0 " amoum as , ,,s 1 own ^ ecom ,? s ,ar S 6r , 

550 and the resistor 560, an output signal line 590 is 15 ™. e "» m f°° ,rol ouiputted from the comparator 

provided. The voltage of the reference vol.Ige supply 500 is 600 f branched so as to also be supphedl to the inverting 

set such that the output of the comparator 510 becomes 0 m P ut , t6rmmal 1 °* l , he ^parator 62 °- ™ 6 gam , 

when the output level of the detector 170 is a signal level at 15 10 th< V ^ T£ TT ° f 

« ■ » it, ■ i * e * r *t_ Jir C1i nn. comparator 620 because the polarity of the first automatic 

which the signal in front of the second IF niter 90 has no . * «• <• <*A • . 

interference 20 *» am 00n t r °Ning amplifier 30 is an opposite polanty with 

. _ * . , „™ . , , respect to the polarity of the second automatic gain control- 

^ ,X T ^ g CirOUt i f ^J?" ^P^ er 100 ™ e comparator 620 compares the gain 

tors 600 and 620 and a reference voltage supply 610. The contfol gi al ^ tQe t Vcont of ^ Qf 

mverting input terminal of the comparator 600 is connected switchin coatrol s ^ nal ator 180 . As described above, 

to the reference voltage supply 610 and the non-mverting 2S Vcont OT nds to the magDitude of me interference of 

input terminal receives the output of the AGC detector 200^ ^ ckcuit ^ in front of {h& ^ 90 , f ^ ^ 

The ou put of the comparator 600 is supplied to the second ^ fa j ^ y the ^ ator 620 outputs the 

automatic gain ^ controUmg amplifier 100 and is branched to £ Q signal t0 the first automat i c gai n controlling 

be also supplied to the invertmg mput terminal of the ^ 3() tQ me ^ attenuation amount of the 

comparator 620. The non-inverting input terminal of the 3Q fifst autQmatic ^ amplifier 30. If there is no 

comparatoi ^620 is connected I to the output si^ial fine 590 of the Vcc, VL, R, and VR of the limiter or 

me hmiter 180. The output o^ switching control signal generator 180 are set in advance 

to the first automatic gain control amplifier 30. SUCQ ^ ^ ^ of V cont=(Vcc-VL)R/(R + VR>f VLat the 

When the interference is small, the output level of the time no mterference exists becomes the same as the level of 

detector 170 is small, so that the output of the comparator 35 me comparator 600 for setting the gain attenuation amount 

510 is small, thereby turning on the PNP transistor 540. of the second automatic gain controlling amplifier 100 to the 

When there is no interference, the output of the comparator maximum i cvc l(or a predetermined level), in order to pre- 

510 is 0. Letting the supply voltage be Vcc, the reference vent mc gain control signal from being outputlcd to thc first 

voltage 570 be VL, the resistance of the vanable resistor 550 automatic gain control amplifier 30 until the gain attenuation 

be VR, and the resistance of resistor 560 be R, then the ^ amoimt of me second automatic gain controlling amplifier 

non-inverting input voltage Vcont from the output signal 100 reaches the maxinnim i eV el(or a predetermined level), 

fine 590 of the limiter or switching control signal generator with lhe a f ore mentioned construction, as tbe signal level 

180 to the comparator 620 is: of ^ outpm of me automalic g ain controlling 

amplifier 100 increases, the gain control signal from the 

Vamt={Vcc- VL)x(— ^— }+-VL ^ 4S AGC switching circuit 190 is applied to the second auto- 

\R + VRJ matic gain controlling amphfier 100 when Vcont takes a 

value indicated by the relation (1) (there is no interference) 

As the interference gets larger, the PNP transistor 540 is while thc & aul 0001101 sag™ 1 ^ applied to the first automatic 

turned off. When the interference exceeds a certain level, ^ n enrolling amplifier 30 when the gain attenuation 

50 amount of the second automatic gain controlling amplifier 

Vcont-VL (2) 100 has reached the maximum level (or a predetermined 

Also, according to the magnitude of the interference, level). When Vcont takes a value other than indicated by the 

Vcont takes a value between those given by relations (1) and relation (1) (there is an interference), the gain control signal 

(2). Thus, the value of Vcont varies according to the is applied to the first automatic gain controlling amplifier 30 

magnitude of the interference. Also, the maximum value of 55 before the gain attenuation amount of the second automatic 

Vcont is expressed in the relation (1) while the minimum gain controlling amplifier 100 reaches the maximum level 

value is expressed in the relation (2). The value of Vcont (or a predetermined level) according to the magnitude of the 

falls between these maximum and minimum values. interference when the signal level of the output signal of the 

Therefore, the limiter or switching control signal generator second automatic gain controlling amplifier 100 increases. 

180 functions as a limiter which outputs a signal having 60 Thus, by detecting the signal level in front of the second 

upper and lower limits based on the output of the detector IF filter 90 by the detector 170^ the existence of interference 

170. As seen from the above-mentioned relations, the limiter caused by the adjacent channel having a level higher than tbe 

or switching control signal generator 180 is constructed so signal level of the channel to be received can be detected 

that Vcont takes a smaller value as the interference gets when the signal level is large. By supplying the signal 

larger. 65 corresponding to the interference level detected by the 

The AGC switching circuit 190 compares the output of detector 170 to the comparator 620 which outputs the gain 

the AGC detector 200 with the voltage of the reference control signal to the first automatic gain controlling ampli- 
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fier 30, the gain of the first automatic gain controlling 
amplifier 30 can be attenuated according to the magnitude of 
the interference. Therefore, the interference that is caused by 
the signal from the adjacent channel having a level higher 
than the level of the channel to be received can be reduced 5 
effectively. Thus, if a signal having a large level of NTSC 
broadcasting exists on the channel adjacent to the channel of 
high-definition television broadcasting based on digital 
transmission and the NTSC signal is supplied from the 
adjacent channel along with the desired signal, the NTSC 10 
signal is attenuated by the first automatic gain controlling 
amplifier 30, thereby reducing the interference because there 
is no possibility that the dynamic range of the circuit portion 
in front of the filter 90 is not exceeded. This allows high- 
definition television broadcasting to be received with low is 
error rate. 

In addition, Vcont takes a value between those given by 
the relations (1) and (2) according to the magnitude of the 
interference, so that not only the interference can be 
suppressed, but also a reduction of CN ratio can be mini- 20 
mized. Further, if there is no interference, reducing the gain 
of the second automatic gain controlling amplifier 100 as far 
as possible can reduce the noise factor of the receiving 
apparatus as in the conventional manner, because the output 
signal level is maintained. Thus, the high-definition televi- 25 
sion receiving apparatus utilizing the above described auto- 
matic gain controlling circuit can prevent the interference 
caused by the NTSC signal on the adjacent channel from 
occurring, effectively reduce the noise factor of the receiving 
apparatus, and constantly maintain the output level of the 30 
desired signal to be received and outputted from the output 
terminal 100 regardless of the presence or absence of 
interference, thereby receiving the desired channel at a 
stable level. 

In the above-described embodiment, the upper and lower 35 
limits of Vcont are provided by the limiter or switching 
control signal generator 180, so that, even if the interference 
becomes large, the gain attenuation amount of the first 
automatic gain control amplifier 30 is not increased infi- 
nitely so as to lower the input signal level too greatly. 40 
Consequently, the CN ratio of the desired signal can be 
obtained. In addition, if the interference becomes small, 
there is no possibility that the gain attenuation amount of the 
first automatic gain control amplifier 30 is lowered infinitely 
so as to make the input exceed the dynamic range of the first 45 
automatic gain control amplifier 30. Thus, the receiving 
apparatus having stable operations can be provided. The 
receiving apparatus of this embodiment not only can sup- 
press the interference coming from the adjacent channel as 
described above, but also is suitable for receiving a televi- 50 
sion signal modulated with different CN ratio than the 
required CN ratio. 

FIG. 3 illustrates a high-definition television signal 
receiving apparatus according to another embodiment of the 
present invention and differs from the receiving apparatus of 55 
FIG. 1 in that the output of the second IF amplifier 80 is not 
detected, but rather a signal having a level equivalent to 
Vcont of FIGS. 1 and 2 is generated digitally, and the 
generated digital signal is converted to an analog signal 
supplied to the AGC signal switching circuit 190. The 60 
demodulator 240 generates a signal in digital form when it 
is no longer possible to perform demodulation. From the 
signal, a scanning signal of the level of Vcont between the 
levels expressed by the relations (1) and (2) is generated by 
using a microcomputer 260 and a digital-to-analog converter 65 
(DAL) 250. The digital-to-analog converter 250 converts the 
scanned signal to an analog signal and supplies the analog 
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signal to the non-inverting input terminal of the comparator 
620 in the AGC signal switching circuit 190, as explained in 
the following. 

The output signal of the second automatic gain controlling 
amplifier 100 is supplied to the demodulator 240 in which 
the output signal is converted from an analog signal to a 
digital signal and processed in a digital filter having cosine 
roll off characteristics. The signal is further processed for 
waveform equalization, carrier recovery, and in-band flat- 
ness correction. If the signal cannot be demodulated, in that 
a demodulation format of the demodulator 240 is not com- 
plied with so that carrier recovery is not made, for example, 
a signal indicative thereof is generated by the demodulator 
240 and supplied to the microcomputer 260. Although in 
FIG, 4, the microcomputer 260 is shown separately from the 
demodulator 240 from the view point of convenience, it is 
apparent that a microcomputer incorporating a demodulator 
may be utilized. A signal indicating that the carrier recovery 
is not made is supplied to the microcomputer 260 and the 
microcomputer 260 generates a saw-tooth wave in digital 
form. The output signal of the microcomputer 260 is sup- 
plied to the digital-analog converter 250 for outputting a 
saw-tooth signal. The saw-tooth signal is added to a refer- 
ence voltage 270 in an adder 280 and supplied as a signal 
equivalent to Vcont to the AGC signal switching circuit 190. 
The saw-tooth signal is, for example, supplied to the non- 
inverting input terminal of the comparator 620 in FIG. 2. 

When a disturbance wave is mixed into the demodulator 
240, and carrier recovery cannot be effected, the saw-tooth 
signal is supplied to the non-inverting input terminal of the 
comparator 620 and the switching point of the gain control- 
ling from the second automatic gain controlling amplifier 
100 to the first automatic gain controlling amplifier 30 is 
changed so that interference caused by exceeding the 
dynamic range in the front stage of the filter 90 and 
distorting of the television signal is reduced so that carrier 
recovery can be effected. 

If an NTSC signal having a level larger than that of the 
desired signal is allocated on the channel adjacent to the 
high-definition television signal, which is the desired signal, 
or the channel next to the adjacent channel, then an inter- 
ference is caused in the receiving apparatus, thereby dis- 
abling demodulation through the high-definition television 
signal demodulator 240. Demodulation disability is caused 
by many other factors and therefore it is difficult for the 
demodulator to detect only this interference. However, if the 
demodulation disability is caused by this interference, scan- 
ning Vcont when the demodulation is disabled enables the 
demodulation when Vcont takes some value. Therefore, the 
high-definition television signal demodulator 240 is consti- 
tuted such that Vcont is first scanned when the demodulation 
is disabled. If the demodulation still cannot be performed, it 
can be assumed that the demodulation disability has been 
caused by a factor other than the interference and other 
forms for solving the demodulation disability are effected. 

It is apparent that it is also possible to vary the Vcont 
range by the required CN ratio of the received signal in FIG. 
3. Further, in FIG. 3, the analog detector and limiter of FIG. 
1 are not required and the incorporation thereof in the 
demodulator IC is possible, thereby reducing the number of 
parts. Although, the embodiments have been described in 
connection with a receiving apparatuses using double 
superheterodyne, it is apparent to those skilled in the art that 
the present invention is applicable to a receiving apparatus 
using single superheterodyne. 

As mentioned above and according to the invention, there 
is provided an television signal receiving apparatus and an 
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automatic gain controlling circuit thereof which can extract 
only a desired signal from a sum signal with two or more 
signals having different levels frequency-division- 
multiplexed and process the extracted signal with interfer- 
ence suppressed. The apparatus according to the invention is 
usable in a high-definition television receiving apparatus 
having a capability of suppressing the interference caused in 
the receiving apparatus when broadcasting of different trans- 
mission levels such as broadcasting based on standard 
television signal such as NTSC broadcasting of different 
transmission levels and high-definition television signal 
broadcasting based on digital transmission are frequency- 
division-multiplexed simultaneously or caused by the dif- 
ference in receive power between channels caused by a 
specific terrain or weather condition at the transmission by 
terrestrial wave. 

While we have shown and described several embodiments 
in accordance with the present invention, it is understood 
that the same is not Limited thereto but is susceptible of 
numerous changes and modifications as known to those 
skilled in the art, and we therefore do not wish to be limited 
to the details shown and described herein but intend to cover 
all such changes and modifications as are encompassed by 
the scope of the appended claims. 

What is claimed is: 

1. An automatic gain controlling circuit comprising: 

an input terminal for receiving a signal including first and 
second signal components creating interference; 

a first automatic gain controlling amplifier for amplifying 
the received signal and providing an amplified output 
signal; 

a filter for selectively passing a signal portion in a 
predetermined band of the amplified output signal from 
said first automatic gain controlling amplifier; 

a second automatic gain controlling amplifier for ampli- 
fying the signal portion passed by said filter and 
providing an amplified output signal portion; 

a switching signal generator responsive to one of the 
amplified output signal and the amplified output signal 
portion for generating a switching signal; 

a switching circuit at least being responsive to the switch- 
ing signal for at least controlling supply of a gain 
control signal to said first and second automatic gain 
controlling amplifiers in accordance therewith; and 

an automatic gain control signal detector for detecting the 
amplified output signal for supplying an output indica- 
tive thereof to said switching circuit. 

2. An automatic gain controlling circuit according to 
claim 1, wherein said switching circuit controls the gain of 
said first and second automatic gain controlling amplifiers in 
accordance with the amplified output signal portion from 
said second automatic gain controlling amplifier, wherein if 
the gains of said first and second automatic gain controlling 
amplifiers are decreased in accordance with the amplified 
output signal portion, said switching circuit switches the 
gain controlling from said second automatic gain controlling 
amplifier to said first automatic gain controlling amplifier 
when attenuation of said second automatic gain controlling 
amplifier attains a predetermined value, and wherein if the 
gains of said first and second automatic gain controlling 
amplifiers are increased, said switching circuit switches the 
gain controlling from said first automatic gain controlling 
amplifier to said second automatic gain controlling amplifier 
when the gain of said first automatic gain controlling ampli- 
fier attains a predetermined value. 

3. An automatic gain controlling circuit according to 
claim 1, wherein said switching signal generator is respon- 
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sive to the amplified output signal from said first automatic 
gain controlling amplifier for generating the switching sig- 
nal. 

4. An automatic gain controlling circuit according to 
5 claim 3, wherein the switching signal is variable over at least 

a predetermined range of values. 

5. An automatic gain controlling circuit according to 
claim 3, wherein said switching circuit is responsive to said 
switching signal generator when the amplified output signal 

10 is smaller than a predetermined value for switching gain 
controlling from said second automatic gain controlling 
amplifier to said first automatic gain controlling amplifier at 
a point in which gain attenuation of said second automatic 
gain controlling amplifier attains a predetermined level, and 

15 said switching circuit is responsive to the amplified output 
signal being larger than the predetermined level for switch- 
ing the gain controlling from said second automatic gain 
controlling amplifier to said first automatic gain controlling 
amplifier at a point corresponding to the signal level of the 

20 amplified output signal. 

6. An automatic gain controlling circuit according to 
claim 3, wherein said switching signal generator includes: 

a detector for detecting the amplified output signal which 
is inputted to said filter; and 

25 a switching signal generating circuit for generating the 
switching signal in response to an output signal from 
said detector when the output signal of said detector 
becomes larger than a predetermined value; 
said switching circuit including a first gain setting part for 

30 setting the gain of said second automatic gain control- 
ling amplifier in accordance with the output from said 
automatic gain control signal detector, and 
a second gain setting part for setting the gain of said first 
automatic gain controlling amplifier according to a 

35 difference between the output of said automatic gain 
control signal detector and the switching signal of said 
switching signal generator. 

7. An automatic gain controlling circuit according to 
claim 6, wherein said switching signal generator further 

40 comprises a comparator for outputting a signal correspond- 
ing to the output of said detector when the output of said 
second detector exceeds a predetermined value, and an 
active element responsive to the output signal of said 
comparator for changing an operating condition thereof in 

45 accordance with the output signal from said comparator. 

8. An automatic gain controlling circuit according to 
claim 6, wherein said first gain setting part includes a 
comparator having a first terminal connected to a reference 
source, a second terminal connected to said automatic gain 

50 control signal detector, and an output terminal connected to 
said second automatic gain controlling amplifier. 

9. An automatic gain controlling circuit according to 
claim 6, wherein said second gain setting part includes a 
comparator having a first input terminal connected to the 

ss output terminal of said first gain setting part, a second input 
terminal connected to an output of said switching signal 
generator, and an output terminal connected to said first 
automatic gain controlling amplifier. 

10. An automatic gain controlling circuit according to 
60 claim 1, wherein said automatic gain controlling circuit 

forms part of a television signal receiving apparatus, and 
further comprising a frequency converting part for changing 
a frequency of the amplified output signal from said first 
automatic gain controlling amplifier, said filter selectively 
65 passing a signal portion in a predetermined band of the 
frequency changed amplified output signal in the predeter- 
mined band of a selected station indicated by a tuning signal. 
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11. An automatic gain controlling circuit according to wherein said means for generating the switching signal in 
claim 10, wherein said frequency converting part includes a accordance with the signal of the demodulator includes 
first frequency changing part for changing the frequency of a microcomputer responsive to the signal of the 
the output of said first automatic gain controlling amplifier demodulator for generating a digital signal, a digital- 
to a first intermediate frequency, and a second frequency 5 to-analog converter for converting the digital signal to 
changing circuit for changing the first intermediate fre- an analog saw-tooth signal, said switching circuit being 
quency signal changed by said first frequency changing responsive to the saw-tooth signal for switching a point 
circuit into a second intermediate frequency. of gain control between said first and second automatic 

12. An automatic gain controlling circuit according to gain controlling amplifiers in accordance therewith, 
claim 3, wherein said automatic gain controlling circuit 1Q 16. An automatic gain controlling circuit according to 
forms part of a television signal receiving apparatus, and claim 15, wherein said means for generating the switching 
further comprising a frequency converting part for changing signal further includes an adder for adding the saw-tooth 
a frequency of the amplified output signal from said first signal and a reference signal, and for supplying the added 
automatic gain controlling amplifier, said filter selectively signal to the switching circuit. 

passing a signal portion in a predetermined band of the 17. An automatic gain controlling circuit according to 

frequency changed amplified output signal in the predeter- 1S claim 14, wherein said automatic gain controlling circuit 

mined band of a selected station indicated by a tuning signal. forms part of a television signal receiving apparatus, and 

13. An automatic gain controlling circuit according to further comprising a frequency converting part for changing 
claim 12, wherein said frequency converting part includes a a frequency of the amplified output signal from said first 
first frequency changing part for changing the frequency of automatic gain controlling amplifier, said filter selectively 
the output of said first automatic gain controlling amplifier 20 passing a signal portion in a predetermined band of the 
to a first intermediate frequency, and a second frequency frequency changed amplified output signal in the predeter- 
changing circuit for changing the first intermediate fre- mined band of a selected station indicated by a tuning signal, 
quency signal changed by said first frequency changing 18. An automatic gain controlling circuit according to 
circuit into a second intermediate frequency. claim 17, wherein said frequency converting part includes a 

14. An automatic gain controlling circuit according to 25 first frequency changing part for changing the frequency of 
claim 1, wherein said switching signal generator is respon- the output of said first automatic gain controlling amplifier 
sive to the amplified output signal portion from said auto- to a first intermediate frequency, and a second frequency 
matic gain controlling amplifier for generating the switching changing circuit for changing the first intermediate fre- 
signal, said switching signal generator including a demodu- quency signal changed by said first frequency changing 
lator for demodulating the amplified signal portion and for 30 circuit into a second intermediate frequency, 
generating a signal indicative of noncompliance of the 19. A television signal receiving apparatus comprising: 
amplified signal portion with a demodulation format of the an input terminal for receiving a signal including first and 
demodulator, and means for generating the switching signal second signal components creating interference; 

in accordance with the signal of the demodulator. a fir St automatic gain controlling amplifier for amplifying 

15. An automatic gain controlling circuit comprising: 35 the received signal and providing an amplified output 
an input terminal for receiving a signal including first and signal; 

second signal components creating interference; a frequency converting part for changing a frequency of 

a first automatic gain controlling amplifier for amplifying the amplified output signal from said first automatic 

the received signal and providing an amplified output gain controlling amplifier; 

signal; a fij ter f or selectively passing a signal portion in a 

a filter for selectively passing a signal portion in a predetermined band of the frequency changed ampli- 

predetermined band of the amplified output signal from fied output signal in the predetermined band of a 

said first automatic gain controlling amplifier, selected station indicated by a tuning signal; 

a second automatic gain controlling amplifier for ampli- 45 a second automatic gain controlling amplifier for ampli- 
fying the signal portion passed by said filter and fying the signal portion passed by said filter and 
providing an amplified output signal portion; providing an amplified output signal portion; 

a switching signal generator responsive to one of the a switching signal generator responsive to one of the 

amplified output signal and the amplified output signal amplified output signal and the amplified output signal 

portion for generating a switching signal; so portion for generating a switching signal; 

a switching circuit at least being responsive to the switch- a switching circuit at least being responsive to the switch- 
ing signal for at least controlling supply of a gain ing signal for at least controlling supply of a gain 
control signal to said first and second automatic gain control signal to said first and second automatic gain 
controlling amplifiers in accordance therewith; and controlling amplifiers in accordance therewith; and 

an automatic gain control signal detector for detecting the 55 an automatic gain control signal detector for detecting the 
amplified output signal for supplying an output indica- amplified output signal for supplying an output indica- 
tive thereof to said switching circuit; tive thereof to the switching circuit. 

wherein said switching signal generator is responsive to 20. A television signal apparatus according to claim 19, 

the amplified output signal portion from said automatic wherein said frequency converting part includes a first 

gain controlling amplifier for generating the switching 60 frequency changing part for changing the frequency of the 

signal, said switching signal generator including a output of said first automatic gain controlling amplifier to a 

demodulator for demodulating the amplified signal first intermediate frequency, and a second frequency chang- 

portion and for generating a signal indicative of non- ing circuit for changing the first intermediate frequency 

compliance of the amplified signal portion with a signal changed by said first frequency changing circuit into 

demodulation format of the demodulator, and means 65 a second intermediate frequency, 
for generating the switching signal in accordance with 

the signal of the demodulator; and * * * * * 



09/24/2003, EAST Version: 1.04.0000 



